Abstract. Chestnut-sided warbler, Dendroica pensylvanica, song repertoires contain two distinct categories of songs, accented-ending and unaccented-ending, which differ in patterns of geographical variation, mode of development and circumstances of use. To determine whether the song categories also differ in the information they make available to listeners, a multivariate model of associations between song category and social and environmental factors was derived from two large samples of singing behaviour. The model showed that song categories encode information about a singer's location, immediate social situation and behavioural tendencies. Accented-ending songs were connected to unmated status, interaction with females and stationary singing in territory centers, but unaccentedending songs were associated with singing near territorial borders or other males and with tendencies to move and/or fight. The predictive power of song category was not absolute. Instead, each song category encoded a set of behavioural possibilities. More specific messages are probably encoded in finer-level signal variation.
Because animal signals such as bird song cannot be directly interpreted by human observers, an indirect approach is required. One method for determining the information made available by a signal is to examine the circumstances in which signalling occurs (Smith 1965) . If enough observations of signals and their accompanying circumstances are accumulated, interpretable patterns of association between particular signals and circumstances may emerge, and inferences about the kinds of information encoded in the signal can be made (see Trainer 1987; Smith 1988 for examples of the application of this method to bird song). Such inferences about the semantic content of a signal do not by themselves completely describe a communication system, because they do not account for the effect of a signal on its receiver, or for the effect of receiver response on the signaller. None the less, identifying the information potentially available to receivers can be a key step in understanding the function of a signal.
Signals that vary dichotomously are especially useful for studies of signalling contexts. Analysis is simplified and interpretation is more straightforward if signal variability can be unambiguously partitioned into two discrete categories. Such bipartite organization of signals is sometimes found in songbirds, several species of which have song repertoires that can be divided into functionally distinct categories (see Table 3 in Nelson & Croner 1991 for a list of such species). This phenomenon is especially widespread among the North American wood-warblers.
Song repertoires of species in the wood-warbler genera Vermivora, Dendroica, Parula, Mniotilta and Setophaga are composed of 'first category' and 'second category' songs (Spector 1992). Songs from the two categories tend to be used differently. The song category used can depend on time of day, mating status, time of year, behaviour of the singer, position on territory and proximity to other birds (reviewed in Spector 1992).
Investigations of the relationship between songs and the circumstances in which they are used have, in general, considered contextual factors one at a time. This analytical approach is generally not able to detect confounding between different factors or to isolate the effect of any single factor. A productive next step might then be to undertake an analysis that simultaneously considers multiple factors. Such an approach should enable a more comprehensive and accurate
